T HE development of commercially acceptable hybrids requires that the various types of hybrid combinations be evaluated in yield trials. Such trials are both costly and time consuming. The data obtained in any one year or at any one location or place are generally considered to provide an inadequate basis for general recommendations. This belief arises from the knowledge that varieties do not always respond alike when grown at different locations or in different years. The question as to the optimum number of replicates, years, and locations necessary to provide a safe guide has received very little attention. The present paper is an attempt to estimate the relative magnitude of the variety X location and variety X year components of variance to the error variance component and from these estimates obtain indications as to the most efficient use of a given amount of money available for conducting yield trials.
Materials and Methods
The results from 53 yield comparisons involving top crosses, single crosses and double crosses planted at 2 or more locations and of 55 yield comparisons involving single crosses or double crosses grown in 2 consecutive years were summarized to provide estimates of the desired variance components ( sive were used in estimates of the variety X year interactions. It is left that the numbers of experiments, locations, and years are sufficiently large to give some generality to the results for single crosses and double crosses and to give some indications for top crosses.
The mathematical model assumed is indicated by the following equation:
(i) Xijk = M + <*i + Pij + Tk + (a-r)ik + eijk
This states that the yield, X, of the ijk* plot in any specific experiment has an average value equal to M> which is the population . mean, cq is the effect of the i th location, py is the effect of the j th replicate at the \ th location, Tk is the effect of the k th variety, (tu-)ik is the interaction effect of the k th variety at the i th location, and eijk is an effect common to the ijk th observation. It is assumed that the effects Tk, (aT)ik, and eijk are independent normal random variables and the effects are additive in their contribution to yield. The number of locations, subscript i, varied from 2 to 4, replicates at a place, subscript j, from 3 to 6, and varieties, subscript k, from 6 to 169.
The expected values for the mean squares of interest follow: The model for expressing the yield of the ijk" 1 observation and the expectation of the mean squares for a comparison involving years instead of locations is similar to that given above, subscript i being assumed to represent years instead of locations. The unbiased estimate of the ratio of the variety X location to the error variance components (1) r(f e -2) and of the variety to the error variance components is: (iii) d p fe The corresponding ratios of the variety X year to error and the variety to error variance components are designated b y and d y and are obtained as above.
The formula for average genetic advance (1) in positive standard units due to the selection of the highest yielding entry rather than a randomly selected one, on the assumption that the variety X place
